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(54) Display mode selection method and display unit controller 



(57) A display mode selection method for selecting 
one display mode with respect to an input display signal 
from a table which defines a horizontal scanning fre- 
quency (fH), a vertical scanning frequency (fV) and a 
resolution for a plurality of display modes, includes the 
steps of storing the plurality of display modes in the 
table in a plurality of blocks (BLOCK No.s 1-22) so that 
display modes having mutually overlapping tolerable 
ranges of the horizontal scanning frequency are 
included in the same block, obtaining a block number 



with respect to the input display signal by substituting a 
horizontal scanning frequency of the input display signal 
into a calculation formula which describes the block 
number of the blocks as a function of the horizontal 
scanning frequency, and selecting a display mode with 
respect to the input display signal from a display mode 
of the obtained block number by making a reference to 
the table. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention generally relates to dis- 
play mode selection methods and display unit control- 
lers, and more particularly to a display mode selection 
method for selecting a display mode with respect to an 
input display signal from a plurality of display modes, 
and to a display unit controller which employs such a 
display mode selection method. 
[0002] The display mode of the display unit may be 
fixed if the horizontal scanning frequency, the vertical 
scanning frequency, the polarities of the horizontal and 
vertical scanning frequencies, the resolution and the 
like of the input display signal are constant. But recently, 
there are demands to display the input display signal in 
various display modes, and it has become possible for 
one display unit to make the display in a plurality of dis- 
play modes. 

[0003] The display unit which is capable of making the 
display in a plurality of display modes is provided with a 
table which stores the horizontal scanning frequency, 
the vertical scanning frequency, the polarities of the hor- 
izontal and vertical scanning frequencies, the resolution 
and the like for each of the displayable display modes. 
FIG.1 is a diagram showing an example of such a table. 
As shown in FIG.1, an identification (iD) number is 
assigned to each display mode, and the table stores the 
horizontal scanning frequency fH and its polarity, the 
vertical scanning frequency fV and its polarity, the reso- 
lution and other display screen controlling parameters 
with respect to each iD number. The other display 
screen controlling parameters with respect to the input 
display signal which includes red (R), green (G) and 
blue (B) signals and horizontal and vertical synchroniz- 
ing signals are selected by making a reference to the 
table based on the horizontal scanning frequency, the 
vertical scanning frequency and the polarities of the 
horizontal and vertical scanning frequencies of the input 
display signal. An iD number 16 is provided with respect 
to an unknown display mode. 
[0004] As may be seen from FIG.1 , a plurality of dis- 
play modes exist even for the same horizontal scanning 
frequency, and a plurality of display modes exist even 
for the same vertical scanning frequency. For this rea- 
son, a conventional display mode selection method 
selects from the table a display mode with respect to the 
input display signal, by successively comparing the 
parameters such as the horizontal and vertical scanning 
frequencies of the input display signal and the polarities 
of the horizontal and vertical scanning frequencies and 
the parameters which are store din the table with 
respect to each of the iD numbers. 
[0005] However, according to the conventional display 
mode selection method, there was a problem in that a 
processing time required to select the display mode is 
long because the display mode with respect to the input 



display signal is selected from the table by successively 
comparing the parameters of the input display signal 
and the parameters which are stored in the table with 
respect to each of the iD numbers. 

5 

SUMMARY OF THE INVENTION 

[0006] Accordingly, it is a general object of the present 
invention to provide a novel, and useful display mode 

10 selection method and display unit controller, in which 
the problem described above is eliminated. 
[0007] Another and more specific object of the present 
invention is to provide a display mode selection method 
and a display unit which can select an optimum display 

15 mode with respect to an input display signal in a short 
processing time. 

[0008] Still another object of the present invention is 
to provide a display mode selection method for selecting 
one display mode with respect to an input display signal 

20 from a table which defines a horizontal scanning fre- 
quency, a vertical scanning frequency and a resolution 
for a plurality of display modes, comprising a step of 
storing the plurality of display modes in the table in a 
plurality of blocks so that display modes having mutually 

25 overlapping tolerable ranges of the horizontal scanning 
frequency are included in the same block, a step of 
obtaining a block number with respect to the input dis- 
play signal by substituting a horizontal scanning fre- 
quency of the input display signal into a calculation 

30 formula which describes the block number of the blocks 
as a function of the horizontal scanning frequency, and 
a step of selecting a display mode with respect to the 
input display signal from a display mode of the obtained 
block number by making a reference to the table. 

35 According to the display mode selection method of the 
present invention, it is possible to select an optimum 
display mode with respect to the input display signal in 
a short processing time. 

[0009] A further object of the present invention is to 

40 provide a display unit controller for controlling a display 
unit, comprising a table defining a horizontal scanning 
frequency, a vertical scanning frequency and a resolu- 
tion for a plurality of display modes, and storing the plu- 
rality of display modes in a plurality of blocks so that 

45 display modes having mutually overlapping tolerable 
ranges of the horizontal scanning frequency are 
included in the same block, a block number calculation 
unit obtaining a block number with respect to the input 
display signal by substituting a horizontal scanning fre- 

50 quency of the input display signal into a calculation for- 
mula which describes the block number of the blocks as 
a function of the horizontal scanning frequency, and a 
mode selection unit selecting a display mode with 
respect to the input display signal from a display mode 

55 of the obtained block number by making a reference to 
the table. According to the display unit of the present 
invention, it is possible to select an optimum display 
mode with respect to the input display signal in a short 
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processing time. 

[0010] Other objects and further features of the 
present invention will be apparent from the following 
detailed description when read in conjunction with the 
accompanying drawings. 5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 

10 

FIG.1 is a diagram showing an example of a table 
which stores parameters of a plurality of displayable 
display modes; 

FIG.2 is a system block diagram showing an 
embodiment of a display unit controller according to is 
the present invention; 

FIG.3 is a diagram showing an embodiment of a 
table defining parameters with respect to a plurality 
of display modes; 

FIG.4 is a diagram showing block numbers along 20 
the abscissa and horizontal scanning frequency 
along the ordinate plotted based on the table shown 
in FIG.3; 

FIG.5 is a diagram showing block numbers calcu- 
lated according to a calculation formula and 25 
rounded block numbers for a case where a tolerable 
range of the horizontal scanning frequency is ±1 
kHz; 

FIG.6 is a flow chart showing the operation of an 
entire microcomputer controller including a MPU; 30 
FIG.7 is a diagram showing a selection of one block 
when first and second conditions are satisfied; 
FIG.8 is a diagram showing a selection of one block 
satisfying the second condition among three candi- 
date blocks satisfying the first condition ; 35 
FIG.9 is a diagram showing a state where the first 
condition is satisfied and reference is made to three 
blocks but no block satisfying the second condition 
exists; 

FIG. 10 is a diagram showing another embodiment 40 
of a table prestored in a ROM; and 
FIG.1 1 is a diagram showing an embodiment of a 
table related to a displayed mode stored in a mem- 
ory. 

45 

PE T AI IEP PES CRIPTION OF T HE PREFERREP 
EMBODIMENTS 

[001 2J FIG.2 is a system block diagram showing an 
embodiment of a display unit controller according to the so 
present invention. This embodiment of the display unit 
controller employs an embodiment of a display mode 
selection method according to the present invention. In 
addition, in this embodiment of the display unit control- 
ler, the present invention is applied to a display unit hav- 55 
ing a CRT, but the display unit is of course not limited to 
the CRT. The present invention is similarly applicable to 
other display units having a plurality of display modes, 



such as a liquid crystal display unit and a plasma dis- 
play unit. 

[0013] In FIG.2, a personal computer main body 1 is 
coupled to a display unit 3 via an interface 2. The per- 
sonal computer main body 1 outputs an input display 
signal which includes a video signal such as R, G and B 
signals and horizontal and vertical synchronizing sig- 
nals (f Hi, fVi), and this input display signal is input to the 
display unit 3. The display unit 3 generally includes the 
interface 2, a microcomputer controller 4, a video con- 
trol circuit 5, a horizontal and vertical deflection control- 
ler 6, a power supply control circuit 7, and a CRT 8. The 
microcomputer controller 4 includes a MPU 41 , a ROM 
42 which stores a control program which will be 
described later, a measuring circuit 43, a register 434, a 
display mode and power supply controller 45, a ROM 46 } 
which stores display modes which will be described/ 
later, and a memory 47 which stores displayed modes j 
which will be described later. For example, the ROM 46 h 
and the memory 47 may be formed by a EEPROM. ^ I 
[0014] In the microcomputer controller 4, the ROM 42 
stores a unit control program including a display mode 
selection program to be executed by the MPU 41. The 
display mode selection program receives measured 
results of the frequency and the polarity of the horizon- 
tal and vertical synchronizing signals f Hi and fVi meas- 
ured by the measuring circuit 43 when the horizontal 
and vertical synchronizing signals fHi and fVi are input 
to the measuring circuit 43 from the personal computer 
main body 1, and judges whether or not the horizontal 
scanning frequency fHi, for example, is within a prede- 
termined range which includes the horizontal scanning 
frequency f H stored in a table shown in FIG.3 which will 
be described later. 

[0015] As shown in FIG.3, the ROM 46 stores the 
table which defines the horizontal scanning frequency 
fH, the vertical scanning frequency f V, the polarities of 
the horizontal and vertical scanning frequencies f H and 
fV, the resolution and the like with respect to a plurality 
of display modes. The table shown in FIG.3 divides the 
plurality of display modes in a plurality of blocks so that 
display modes overlapping tolerable ranges of the hori- 
zontal scanning frequency fH are included in the same 
block. The tolerable range of the horizontal scanning 
frequency f H indicates a tolerable range of the deviation 
of the frequency the horizontal scanning frequency fH 
should originally have, and this tolerable range of the 
horizontal scanning frequency fH is ±1 kHz in this 
embodiment. FIG.3 shows a case where 16 display 
modes exist, similarly to the case shown in FIG.1, and 
other parameters shown in FIG.3 are the same as those 
shown in FIG.1 . In FIG.3, 1 1 blocks are provided, and if 
a plurality of identification (iD) numbers exist within 1 
block, the iD number is consecutively assigned in an 
order from the lowest horizontal scanning frequency fH. 
For example, a block number 1 includes 3 display 
modes having iD numbers 1 through 3. A block number 
2 includes 2 display modes having iD numbers 1 and 2. 
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A block number 4 includes only 1 display mode having 
an iD number 1 . A block number 1 1 is provided to indi- 
cate an unknown display mode. 
[0016] If the horizontal scanning frequency fH meas- 
ured in the measuring circuit 43 is within the predeter- s 
mined range described above, the display mode 
selection program judges which one of the blocks in the 
table shown in FIG. 3 has a high possibility of including 
the display mode of the input display signal, and stores 
information necessary at this stage in the register 44. 
More particularly, if the block number is denoted by 
BNo., the horizontal scanning frequency of the input dis- 
play signal is denoted by f Hi, and a and b are constants, 
the display mode selection program obtains the block 
which has the high possibility of including the display 
mode of the input display signal based on a calculation 
formula described by BNo.=(fHi-b)/a . FIG.4 is a dia- 
gram showing the block number BNo. plotted along the 
abscissa and the horizontal scanning frequency f Hi plot- 
ted along the ordinate based on the table shown in 
FIG.3, as indicated by black circular marks, and a first 
order equation which approximates the function shown 
in FIG.4 is used as the calculation formula described 
above. In FIG.4, the constants a and b of the calculation 
formula described above are a=5.3 and b=24.5. 
[0017] For example, if the horizontal scanning fre- 
quency fHi of the input display signal is 46.9 kHz, the 
block number BNo. can be obtained as (46.9- 
24.5)/5.3=4.22 from the calculation formula described 
above, and since the block number BNo. is greater than 
or equal to 1 in this case, the calculation result is 
rounded and the block number BNo. becomes 4. 
Accordingly, the candidates of the selected blocks in 
this case are J=4, J-1=4-1=3, and J+1=4+1=5, but in 
the table shown in FIG.3, it is judged that the block 
number BNo. has a high possibility of including the dis- 
play mode of the input display signal. Hence, if the hori- 
zontal scanning frequency fHi of the input display signal 
falls within the tolerable range of the horizontal scanning 
frequency fH of the display mode having the iD number 
1 in the block number BNo.4, it is seen that the display 
mode of the input display signal is the display mode 
having the iD number 1 in the block number BNo. 4. In 
this case, if the vertical scanning frequency fVi and its 
polarity match the tolerable range of the vertical scan- 
ning frequency fV of the display mode having the iD 
number 1 in the block number BNo. 4 and the polarity of 
the vertical scanning frequency fV, the display mode of 
the input display signal is determined as being the dis- 
play mode having the iD number 1 in the block number 
BNo.4. The determination of other display modes are 
made similarly to the above. 

[0018] On the other hand, if the horizontal scanning 
frequency fHi of the input display signal does not fall 
within the tolerable range of the horizontal scanning fre- 
quency fH of the display mode having the iD number 1 
in the block number BNo.4, a judgement is made to 
determine whether or not the horizontal scanning fre- 



quency fHi of the input display signal walls within the tol- 
erable range of the horizontal scanning frequency f H of 
the display modes having the iD numbers 1 and 2 in the 
block numbers BNo.3 and BNo.5 which are adjacent to 
the block number BNo.4, so as to determine the display 
mode which has a high possibility of being the display 
mode of the input display signal. In other words, if the 
block number BNo. is J, the horizontal scanning fre- 
quency fHi of the input display signal is compared with 
the horizontal scanning frequency fH of the display 
modes belonging to the block numbers BNo.J-1, BNo.J 
and BNoJ+1 . If J=4 as described above and the hori- 
zontal scanning frequency fHi of the input display signal 
is 46.9 kHz, this horizontal scanning frequency fHi falls 
within the tolerable range 46.9±1 kHz of the horizontal 
scanning frequency fH of the display mode having the 
iD number 1 in the block number BNo.4, and for this rea- 
son, there is no need to compare the horizontal scan- 
ning frequency fHi with the horizontal scanning 
frequency f H of the display modes in the block numbers 
BNo.3 and BNo. 5 for this particular case. 
[0019] In a case where the horizontal scanning fre- 
quency fHi of the input display signal is 78.9 kHz, the 
block number BNo. becomes 10.1 from the calculation 
formula described above, and in this case, the block 
number BNo. exceeds the maximum block number. 
Hence, in this case, only 1 block having the block 
number BNo. of J =10 is selected as the candidate. Sim- 
ilarly, if the block number BNo. obtained from the calcu- 
lation formula described above is greater than 9 and 
less than or equal to 10, and becomes 10 by rounding, 
only 2 blocks having the block numbers BNo. of J=10- 
1 =9 and J=1 0 are selected as the candidates. 
[0020] In addition, in a case where the horizontal 
scanning frequency fHi of the input display signal is 32.5 
kHz, the block number BNo. becomes 1 .4 from the cal- 
culation formula described above. In this case, the block 
number BNo. is greater than 1 but becomes the mini- 
mum block number which is 1 by rounding 1 .4, For this 
reason, in this case, only 2 blocks having the block num- 
bers BNo. of J=1 and J+1=1+1=2 are selected as the 
candidates. In other words, since the block number 
BNo. is greater than or equal to 1 , the block number 
BNo. of J-1 need not be considered. If the horizontal 
scanning frequency fHi of the input display signal is 32.5 
kHz, the horizontal scanning frequency fHi falls within 
the tolerable range 31.5±1 kHz of the horizontal scan- 
ning frequency fH of the display modes having the iD 
numbers 1 through 3 in the block number BNo.1 in 
FIG.3, and thus, the horizontal scanning frequency fHi 
does not need to be compared with the horizontal scan- 
ning frequency fH of the display modes in the block 
number BNo.2. Accordingly, only 1 block having the 
block number BNo. of J=1 is selected as the candidate 
in this case. 

[0021] In other words, if the block number BNo. 
obtained from the calculation formula described above 
based on the horizontal scanning frequency fHi of the 
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input display signal is J, the block number BNo. of the 
candidate becomes only J, J-1 , J and J+1 , J and J+1 or, 
J and J-1 depending on the value of J. 
[0022] FIG.5 is a diagram showing the block number 
BNo. which is calculated from the calculation formula 
described above and the rounded block number BNo. 
for a case where the tolerable range of the horizontal 
scanning frequency f H is ±1 kHz. In FIG.5, "range" indi- 
cates the tolerable range of the deviation of the fre- 
quency the horizontal scanning frequency fH should 
originally have, "specification" indicates the iD number 
within the block, "calculation" indicates the block 
number BNo. which is calculated from the calculation 
formula described above, and "re-calculation" indicates 
the rounded block number BNo. 
[0023] Therefore, according to this embodiment, it is 
sufficient to compare the horizontal scanning frequency 
f Hi of the input display signal with the horizontal scan- 
ning frequency fH of the display modes in 3 blocks or 
less. Unlike the conventional case shown in FIG.1 which 
successively compares the horizontal scanning fre- 
quency fHi of the input display signal with the horizontal 
scanning frequency fH of each of the display modes, 
this embodiment compares the horizontal scanning fre- 
quency fHi of the input display signal with the horizontal 
scanning frequency f H of only the display modes of the 
block which is shown in FIG.3 and has the high possibil- 
ity of including the display mode of the input display sig- 
nal, when judging the display mode of the input display 
signal. For this reason, this embodiment can select the 
optimum display mode with respect to the input display 
signal in a short processing time. 
[0024] When the display mode of the input display sig- 
nal is selected, the contents of the table show in FIG.3 
related to the selected display mode are stored in the 
memory 47 as parameters related to the displayed 
mode. Accordingly, a display mode which is once 
selected is registered as a displayed mode, and param- 
eters such as the block number BNo., the iD number, 
the horizontal scanning frequency fH and its polarity, the 
vertical scanning frequency fV and its polarity, the reso- 
lution and other parameters related to the displayed 
mode are stored in the memory 47. When the input dis- 
play signal has a horizontal scanning frequency fHi 
which is identical to the horizontal scanning frequency 
fH of the once selected display mode, that is, the dis- 
played mode, this horizontal scanning frequency fHi is 
compared with the horizontal scanning frequency f H of 
the displayed modes stored in the memory 47 before 
comparison with the horizontal scanning frequency fH 
of the display modes stored in the ROM 46. In this case, 
the horizontal scanning frequency fHi does not need to 
be compared with the horizontal scanning frequency f H 
of all of the displayed modes stored in the memory 47, 
and it is sufficient to refer only to the displayed modes 
having the same block number BNo., so that the 
processing speed is increased and the processing time 
is reduced. 



[0025] For example, in a case where the horizontal 
scanning frequency fHi of the input display signal is 30.0 
kHz, the block number BNo. obtained from the calcula- 
tion formula described above becomes 1. But in this 
5 case, the horizontal scanning frequency fHi of the input 
display signal does not fall within the tolerable range 
31.5±1 kHz of the horizontal scanning frequency fH of 
each of the display modes having the block number 
BNo.1 in FIG.3, and this unknown display mode is reg- 
ie istered as the displayed mode. In this case, the block 
number BNo. is 1, the iD number is 4 which is not used 
in the table shown in FIG.3, and the horizontal scanning 
frequency f H is 30.0 kHz for this unknown display mode 
which is stored in the memory 47. Accordingly, if an 
is input display signal having a horizontal scanning fre- 
quency fHi of 30.0 kHz is received thereafter, the block 
number BNo. is obtained first, and a reference only 
needs to be made with respect to the displayed modes 
having the same block number BNo., without having to 
20 compare the horizontal scanning frequency fHi with the 
horizontal scanning frequency fH of all of the displayed 
modes stored in the memory 47, and the processing 
time can be reduced. 

[0026] In other words, the displayed modes and the 

25 parameters thereof stored in the memory 47 are man- 
aged in units of blocks similarly to the table shown in 
FIG.3, regardless of whether the displayed mode is a 
display mode stored in the table shown in FIG.3 or is an 
unknown display mode. For this reason, when making a 

30 reference to the registered display modes and the 
parameters thereof stored in the memory 47, it is possi- 
ble to reduce the processing time similarly as when 
making a reference to the table shown in FIG.3. 
[0027] The parameters of the display mode which is 

35 selected in the above described manner are supplied to 
the display mode and power supply controller 45 shown 
in FIG.2 under the control of the MPU 41. This display 
mode and power supply controller 45 supplies the 
parameters of the selected display mode to the video 

40 control circuit 5, the horizontal and vertical deflection 
controller 6 and the power supply control circuit 7. The 
video control circuit 5 supplies the R, G and B signals 
from the personal computer main body 1 to the CRT 8 
depending on the parameters of the selected display 

45 mode. The horizontal and vertical deflection controller 6 
supplies the horizontal and vertical synchronizing sig- 
nals fHi and fVi from the personal computer main body 
1 to the CRT 8 depending on the parameters of the 
selected display mode. In addition, the power supply 

so control circuit 7 converts an A.C. power supply voltage 
input to a terminal 70 into voltages required in each of 
the controllers 5 and 6, and supplies the voltages to var- 
ious parts of the display unit 3 including the CRT 8 
depending on the parameters of the selected display 

55 mode. Therefore, the CRT 8 displays an image indi- 
cated by the input display signal in the selected display 
mode. 

[0028] Known circuits may be used for each of the 
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video control circuit 5, the horizontal and vertical deflec- 
tion controller 6 and the power supply control circuit 7. 
[0029] Next, a description will be given of the opera- 
tion of this embodiment, by referring to a flow chart 
shown in FIG.6. FIG.6 shows the operation of the entire 5 
microcomputer controller 4 including the MPU 41. 
[0030] In FIG.6, a step S1 turns the power supply ON, 
and turns ON a green lamp 82 of a power supply lamp. 
The green lamp 82 indicates a normal operation mode. 
A step S2 monitors the input of the input display signal 
to the display unit 3, and decides whether or not a 
change occurred in the signal. If the decision result in 
the step S2 becomes YES, a step S3 obtains the meas- 
ured results of the horizontal and vertical scanning fre- 
quencies fHi and fVi and the polarities thereof 
measured by the measuring circuit 43 based on the hor- 
izontal and vertical synchronizing signals fHi and fVi of 
the input display signal. A step S4 decides whether or 
not the horizontal and vertical scanning frequencies fHi 
and fVi obtained from the measured results satisfy a 
first condition. Maximum and minimum horizontal scan- 
ning frequencies FHmax and FHmin and maximum and 
minimum vertical scanning frequencies FVmax and 
FVmin which are displayable on the display unit 3 are 
known in advance. Hence, the step S4 decides whether 
or not the horizontal scanning frequency fHi obtained 
form the measured results is greater than or equal to the 
minimum horizontal scanning frequency FHmin and 
less than or equal to the maximum horizontal scanning 
frequency FHmax, and the vertical scanning frequency 
fVi is greater than or equal to the minimum vertical 
scanning frequency FVmin and less than or equal to the 
maximum vertical scanning frequency FVmax. For 
example, FHmin=30 kHz, FHmax=81 kHz, FVmin=50 
Hz and FVmax=100 Hz. 

[0031] If the decision result in the step S4 is NO, a 
step 31 decides whether or not a power save mode of 
the display unit 3 is set, based on whether or not a 
power save mode signal to the display unit 3 exists. If 
the decision result in the step S31 is YES, a step S32 
turns ON an amber lamp 81 of the power supply lamp 
and carries out a power save operation, and the process 
thereafter returns to the step S2 to monitor the input of 
the input display signal to the display unit 3 and to wait 
for a change in the signal. On the other hand, if the deci- 
sion result in the step S31 is NO, the process returns to 
the step S2 to monitor the input of the input display sig- 
nal to the display unit 3 and to similarly wait for a change 
in the signal. The lamps 81 and 82 and the above 
described power save operation are controlled by the 
MPU 41 and the display mode and power supply con- 
troller 45 shown in FIG.2 via the power supply control 
circuit 7. 

[0032] If the decision result in the step S4 is YES. a 
step S5 calculates the block number BNo. based on the 
calculation formula described above. A step S6 decides 
whether the obtained block number BNo. is less than 1 , 
greater than a maximum value N of the block number 



BNo. to be compared or, greater than or equal to 1 but 
less than or equal to N. If the obtained block number 
BNo. is less than 1, a step S7 sets a minimum value 
Bmin and a maximum value Bmax of the block number 
BNo. to Bmin=1 and Bmax=1, and the process 
advances to a step S12. If the obtained block number 
BNo. is greater than N, a step S9 sets the minimum 
value Bmin and the maximum value Bmax of the block 
number BNo. to Bmin=N and Bmax=N, and the process 
advances to the step S12. Further, if the obtained block 
number BNo. is greater than or equal to 1 but less than 
or equal to N, a step S1 1 rounds the obtained block 
number BNo. to j, sets the minimum value Bmin and the 
maximum value Bmax of the block number BNo. to 
Bmin=j-1 and Bmax=j+1, and the process advances to 
the step S12. 

[0033] The step S12 decides whether or not the dis- 
played modes stored in the memory 47 include a display 
mode having a block number BNo. which is greater than 
or equal to Bmin and less than or equal to Bmax. If the 
decision result in the step S12 is YES, a step S13 sets 
a minimum value of the iD number with respect to the 
block number BNo. of the displayed mode stored in the 
memory 47 to ID(m), and the process advances to a 
step S15. On the other hand, if the decision result in the 
step S12 is NO, a step S14 sets the minimum value of 
the iD number with respect to the block number BNo. to 
ID(n) in the table which is shown in FIG.3 and is stored 
in the ROM 46. and the process advances to the step 
S15. The step S1 5 decides whether or not the horizon- 
tal scanning frequency fHi and the vertical scanning fre- 
quency fVi of the input display signal satisfy a second 
condition. In other words, the step S1 5 decides whether 
or not the horizontal scanning frequency fHi and the ver- 
tical scanning frequency fVi respectively fall within cor- 
responding tolerable ranges of the horizontal scanning 
frequency fH and the vertical scanning frequency fV of 
the display mode having the iD number set in the step 
S13 or the step S14. For example, the tolerable range is 
±1 kHz for the horizontal scanning frequency fH, and 
the tolerable range is ±1 Hz for the vertical scanning fre- 
quency fV. 

[0034] If the decision result in the step S1 5 is YES, a 
step S16 decides whether or not the polarities of the 
horizontal scanning frequency fHi and the vertical scan- 
ning frequency fVi match the polarities of the horizontal 
scanning frequency fH and the vertical scanning fre- 
quency fV of the display mode having the iD number set 
in the step S13 or the step S14. If the decision result in 
the step S16 is NO, a step S1 7 stores ID(M) in the reg- 
ister 44, and the process advances to a step S19. On 
the other hand, if the decision result in the step S16 is 
YES, a step S18 sets the iD number set in the step S13 
or the step S14 as the iD number which indicates the 
display mode of the input display signal, and clears the 
register 44. In addition, a step S27 registers the param- 
eters such as the block number BNo., the iD number, 
the horizontal and vertical scanning frequencies and the 
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like in a displayed mode area of the memory 47, and 
also displays the input display signal on the CRT 8, and 
the process thereafter returns to the step S2. 
[0035] If the decision result in the step S15 is NO or, 
after the step S1 7, the step S1 9 decides whether or not s 
a reference is being made to the parameters of the reg- 
istered display mode stored in the memory 47. The 
process advances to a step S20 which will be described 
later if the decision result in the step S19 is NO. If the 
decision result in the step S19 is YES, a step S21 10 
decides whether or not the block number BNo. to which 
the reference is made to the memory 47 is Bmax(m). If 
the decision result in the step S21 is YES, the process 
returns to the step S14. On the other hand, if the deci- 
sion result in the step S21 is NO, a step S22 makes a 15 
reference to the parameters of the next block stored in 
the memory 47, and the process returns to the step 
S15. 

[0036] The step S20 described above decides 
whether or not a reference is being made to the param- 20 
eters of the block having the block number BNo. 
Bmax(n) in the table which is shown in FIG.3 and is 
stored in the ROM 46. If the decision result in the step 
S20 is NO, the step S22 makes a reference to the 
parameters of the next block in the table stored in the 25 
ROM 46, and the process returns to the step S15. 
[0037] If the decision result in the step S20 is YES, a 
step S23 starts a process to cope with an unknown dis- 
play mode. As a result, a step S24 decides whether or 
not the iD number is stored in the register 44. If the deci- 30 
sion result in the step S24 is YES. a step S25 sets this 
ID number as the iD number indicating the display mode 
of the input display signal. In addition, a step S27 regis- 
ters parameters such as the block number BNo., the iD 
number, the horizontal and vertical scanning frequen- 35 
cies and the like in the displayed mode area of the mem- 
ory 47, and also displays the input display signal on the 
CRT 8, and the process thereafter returns to the step 
S2. On the other hand, if the decision result in the step 
S24 is NO, a step S26 sets an average mode which is 40 
the display mode having the block number BNo. 11 in 
FIG.3 as the display mode of the input display signal. 
Further, the step S27 registers the parameters such as 
the block number BNo., the iD number, the horizontal 
and vertical scanning frequencies and the like in the dis- 45 
played mode area of the memory 47, and also displays 
the input display signal on the CRT 8, and the process 
thereafter returns to the step S2. 
[0038] FIG.7 is a diagram showing a state where 1 
block is selected by the operation shown in FIG.6 when so 
both the first and second conditions are satisfied in a 
case where the horizontal scanning frequency fHi of the 
input display signal is 80.0 kHz and has a positive polar- 
ity, and the vertical scanning frequency fVi is 75.2 Hz 
and has a positive polarity. In FIG.7 and FIGS.8 and 9 ss 
which will be described later, RegO indicates informa- 
tion stored in the register 44 shown in FIG.2, and iD 
number X-Y indicates the iD number Y included in the 



block number BNo.X. 

[0039] FIG.8 is a diagram showing a state where the 
first condition is satisfied in a case where the horizontal 
scanning frequency fHi of the input display signal is 56.7 
kHz and has a negative polarity and the vertical scan- 
ning frequency fVi is 70.5 Hz and has a negative polar- 
ity, and out of 3 candidates of the blocks selected by the 
operation shown in FIG.6, 1 block also satisfying the 
second condition is selected. 

[0040] FIG. 9 is a diagram showing a state where the 
first condition is satisfied in a case where the horizontal 
scanning frequency fHi of the input display signal is 69.0 
kHz and has a negative polarity and the vertical scan- 
ning frequency fVi is 83.0 Hz and has a negative polar- 
ity, and although a reference is made to 3 blocks 
selected by the operation shown in FIG.6, no block sat- 
isfies the second condition. In other words, the display 
mode of the input display signal is an unknown display 
mode in this case. 

[0041] FIG.10 is a diagram showing another embodi- 
ment of the table prestored in the ROM 46. In this case, 
the display modes are managed in units of more than 1 1 
blocks. 

[0042] FIG.1 1 is a diagram showing an embodiment 
of a table related to the displayed mode stored in the 
memory 47. FIG. 1 1 shows a case where the parame- 
ters of the display modes with respect to the input dis- 
play signals described above in conjunction with FIGS.7 
through 9 are stored. 

[0043] Further, the present invention is not limited to 
these embodiments, but various variations and modifi- 
cations may be made without departing from the scope 
of the present invention. 

Claims 

1. A display mode selection method for selecting one 
display mode with respect to an input display signal 
from a table which defines a horizontal scanning 
frequency, a vertical scanning frequency and a res- 
olution for a plurality of display modes, character- 
ized by: 

a storing step of storing the plurality of display 
modes in the table in a plurality of blocks so 
that display modes having mutually overlap- 
ping tolerable ranges of the horizontal scan- 
ning frequency are included in the same block; 
an obtaining step of obtaining a block number 
with respect to the input display signal by sub- 
stituting a horizontal scanning frequency of the 
input display signal into a calculation formula 
which describes the block number of the blocks 
as a function of the horizontal scanning fre- 
quency; and 

a selecting step of selecting a display mode 
with respect to the input display signal from a 
display mode of the obtained block number by 
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making a reference to the table. 

2. The display mode selection method as claimed in 
claim 1 , characterized in that the calculation for- 
mula is given by BNo.=(fHi-b)/a , where BNo. 
denotes the block number, fHi denotes the horizon- 
tal scanning frequency of the input display signal, 
and a and b denote constants. 

3. The display mode selection method as claimed in 
claim 1 or 2, characterized in that said selecting 
step obtains block numbers J-1, J and J+1 as can- 
didates of the block number to be selected, where J 
denotes the obtained block number, and selects 
from the table the display mode with respect to the 
input display signal from the display modes of one 
of the block numbers J-1 , J and J+1 . 

4. The display mode selection method as claimed in 
claim 3, characterized in that said selecting step 
obtains the block numbers J-1 and J as candidates 
of the block number to be selected when the block 
number J is a maximum block number to be com- 
pared and selects from the table the display mode 
with respect to the input display signal from the dis- 
play modes of one of the block numbers J-1 and J, 
and obtains the block numbers J and J+1 as candi- 
dates of the block number to be selected when the 
block number J is a minimum block number to be 
compared and selects from the table the display 
mode with respect to the input display signal from 
the display modes of one of the block numbers J 
and J+1. 

5. The display mode selection method as claimed in 
claim 3 or 4 t characterized in that said selecting 
step obtains only the block number J as a candidate 
of the block number to be selected when the block 
number J is less than or equal to a minimum block 
number or is greater than or equal to a maximum 
block number to be compared and selects from the 
table the display mode with respect to the input dis- 
play signal from the display modes of the block 
number J, and if the horizontal scanning frequency 
of the input display signal does not satisfy tolerable 
ranges of the horizontal scanning frequency of the 
display modes in the block numbers J-1 , J and J+1 , 
selects from the table a block number set by an 
average parameter of all of the display modes, and 
sets the block number J to a displayed mode and 
sets an unused identification number J within the 
block. 

6. The display mode selection method as claimed in 
any of claims 1 to 5 t further characterized by: 

a registering step of registering the horizontal 
scanning frequency, the vertical scanning fre- 



quency and the resolution of the selected dis- 
play mode with respect to the input display 
signal as a displayed mode; and 
a deciding step of deciding whether or not the 

5 registered displayed mode corresponds to the 

display mode with respect to the input display 
signal, selecting the displayed mode as the dis- 
play mode with respect to the input display sig- 
nal if the registered displayed mode 

10 corresponds to the display mode with respect 

to the input display signal, and advancing to 
said selecting step if the registered display 
mode does not correspond to the display mode 
with respect to the input display signal, after 

is said obtaining step. 

7. The display mode selection method as claimed in 
any of claims 1 to 6, characterized in that said table 
defines polarities of both the horizontal scanning 

20 frequency and the vertical scanning frequency, and 
said selecting step selects the display mode with 
respect to the input display mode based on a devi- 
ation of the horizontal scanning frequencies, a devi- 
ation of the vertical scanning frequencies, matching 

25 polarities of the horizontal scanning frequencies, 
and matching polarities of the vertical scanning fre- 
quencies. 

8. A display unit controller for controlling a display unit, 
30 characterized by: 

a table defining a horizontal scanning fre- 
quency, a vertical scanning frequency and a 
resolution for a plurality of display modes, and 

35 storing the plurality of display modes in a plu- 

rality of blocks so that display modes having 
mutually overlapping tolerable ranges of the 
horizontal scanning frequency are included in 
the same block; 

40 a block number calculation unit obtaining a 

block number with respect to the input display 
signal by substituting a horizontal scanning fre- 
quency of the input display signal into a calcu- 
lation formula which describes the block 

45 number of the blocks as a function of the hori- 

zontal scanning frequency; and 
a mode selection unit selecting a display mode 
with respect to the input display signal from a 
display mode of the obtained block number by 

so making a reference to the table. 

9. The display unit controller as claimed in claim 8, 
characterized in that the calculation formula used 
by said block number calculation unit is given by 

55 BNo.=(fHi-b)/a, where BNo. denotes the block 
number, fHi denotes the horizontal scanning fre- 
quency of the input display signal, and a and b 
denote constants. 
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10. The display unit controller as claimed in claim 8 or 
9, characterized in that said display mode selection 
unit obtains block numbers J-1 , J and J+1 as candi- 
dates of the block number to be selected, where J 
denotes the obtained block number, and selects 
from the table the display mode with respect to the 
input display signal from the display modes of one 
of the block numbers J-1 , J and J+1 . 

11. The display unit controller as claimed in claim 10, 
characterized in that said display mode selection 
unit obtains the block numbers J-1 and J as candi- 
dates of the block number to be selected when the 
block number J is a maximum block number to be 
compared and selects from the table the display 
mode with respect to the input display signal from 
the display modes of one of the block numbers J-1 
and J, and obtains the block numbers J and J+1 as 
candidates of the block number to be selected 
when the block number J is a minimum block 
number to be compared and selects from the table 
the display mode with respect to the input display 
signal from the display modes of one of the block 
numbers J and J+1 . 

1 2. The display unit controller as claimed in claim 1 0 or 
11, characterized in that said display mode selec- 
tion unit obtains only the block number J as a can- 
didate of the block number to be selected when the 
block number J is less than or equal to a minimum 
block number or is greater than or equal to a maxi- 
mum block number to be compared and selects 
from the table the display mode with respect to the 
input display signal from the display modes of the 
block number J, and if the horizontal scanning fre- 
quency of the input display signal does not satisfy 
tolerable ranges of the horizontal scanning fre- 
quency of the display modes in the block numbers 
J-1, J and J+1, selects from the table a block 
number set by an average parameter of all of the 
display modes, and sets the block number J to a 
displayed mode and sets an unused identification 
number J within the block. 



corresponds to the display mode with respect 
to the input display signal, and causing said 
calculation unit to calculate the block number if 
the registered display mode does not corre- 
5 spond to the display mode with respect to the 

input display signal, before calculating the 
block number by said calculation unit. 

14. The display unit controller as claimed in any of 
w claims 8 to 13, characterized in that said table 
defines polarities of both the horizontal scanning 
frequency and the vertical scanning frequency, and 
said display mode selection unit selects the display 
mode with respect to the input display mode based 
is on a deviation of the horizontal scanning frequen- 
cies, a deviation of the vertical scanning frequen- 
cies, matching polarities of the horizontal scanning 
frequencies, and matching polarities of the vertical 
scanning frequencies. 

20 



13. The display unit controller as claimed in any of 45 
claims 8 to 12, further characterized by: 



a registration unit registering the horizontal 
scanning frequency, the vertical scanning fre- 
quency and the resolution of the selected dis- so 
play mode with respect to the input display 
signal as a displayed mode; and 
a control unit deciding whether or not the regis- 
tered displayed mode corresponds to the dis- 
play mode with respect to the input display ss 
signal, selecting the displayed mode as the dis- 
play mode with respect to the input display sig- 
nal if the registered displayed mode 



9 



EP 0 936 594 A1 



CO 



5 

OU 



luS— B— 

Ou£h-C03CCOQ 
O „ ^ . w 




LU 
GO 



5 

CO 



lo 

CO 



o 
o 

CO 

X 

s 



oo 

CO 



X 

CM 



csj 



GO 
CM 



2 

CO 

o 
a. 



i 

LU 



3«g 
o — 



LUO 

>oo 



ICO 



N 



3 

O 



O 
CO 



+ 



CO 



lo 



CO 



csj 



CO 



CO 



+! 



lo 



in 



CO 



CO 
LO 



+l 



CM 



to 

CO 



LO 



LO 



+ 



CD 



CO 



CO 



CD 
CO 



OO 



LO 



LO 
CO 



LO 



CO 



CO 



CO 



+ 



LO 



CO 
LO 



OO 



CM 



CO 



CO 



LO 



+ 



CD 



CD 



LO 



LU 



QQ 



O 

CO 



CO 



10 



EP 0 936 594 A1 



CM 



■Vh 



^4 



QC 
O 



Q- 

to 



a. o 
z — 

— CO 



QC 

=3 oc ^ 
a. tu 



OK 

o z 

— o 

X <_> 



a. 



a. o 

ID 

CO _J 

o 

QC QC 

2 8 



OQ.QC 
SO.UJ 



^ O 
-J QC OC 
Q_ UJ I— 

oa. o 



CO 










o 




QC 








UJ 




— H- 




K- 




QC — 




CO 












COO 




O 




■< QC 




UJ 




UJ — 




QC 




X o 







7 



a. 



oce> cd 



>- 

I OC O 

<UJO 
ZH 0Q 
O 3 
COO- z 

oc s — 
lup < 



11 



EP 0 936 594 A1 



CO 



OTHER PARAMETERS 


COPE WITH EACH MODE 

■ fag »£™ 

•SCREEN ADJUSTING DATA 
(DISTORTION. SKEW, ETC. ) 

COMMON PARAMETERS TO 
EACH MODE 

(COLOR, LUMINANCE, ETC.) 


SET AVERAGE DATA 


RESOLUTION 


640 x 350 


S 

X 
o 
xr 
<o 


640 X 480 


800 X 600 


1024 x 768 


640 x 480 


800 x 600 


800 x 600 


1280X1024 


1024 X 768 


1280X1024 


NO PROVISION 


VERTICAL 

SCANNING FREQUENCY 


POLARITY 


1 


+ 


1 


+1 


+ 


1 


+ 


+ 


1 


1 


1 




+ 


1 


+ 


PRESCRIBE AVERAGE REQUENCY 




r— 


1^ 


» 

CO 


<o 
w 


oo 


ID 

r— 


CO 


m 
r— 


co 


CD 


O 
1 — 


to 


o 

CO 


o 


lO 


HORIZONTAL 
SCANNING FREQUENCY 


POLARITY 


+ 


1 


1 


+1 


+ 


1 


4- 


+ 


1 


1 


1 


+ 


+ 


1 


+ 


i— i 

»_ j 
IE 


3 1.5 


! 3 1. 5 


3 1.5 


3 5. 2 


3 5. 5 


3 7. 5 


3 7. 9 


4 6.9 


4 8. 0 


4 8. 4 


5 6. 5 


CO 


64. 0 


74. 6 


7 9. 9 


iD No. 




CM 


CO 




CM 




CM 






CM 












> 


BLOCK 
No. 




CM 


CO 




to 


CO 




CO 


cn 


O 





12 



EP 0 936 594 A1 



FIG. 4 




13 



EP 0 936 594 A1 



LO 



NOI 


















ILATI 


4 
















& 


^ tn 


^ lO 




CO 


t*** CO 


CO o> 


o o 


CALi 


CO 
















RE- 


















ION 


















V— 


BNo. 


lO 


CM CO 




co r— 


LO 






B 






to to 


CO CO 




cn co 


*—* — 


CAL 


















NOI 


















IATI 




































UL 




































1 


























ininin 


C3 o o 




CO CD CO 


cn cn cn 








r-coen 


tocor*- 
lototo 


LOCOCO 


co-* to 

CD CO CO 


co to* 


CO oo 
r*-r*-co 




i— » 
















HOR 

SCAI 
FRB 




0± 


+1 


+1 
to 


+1 

o 


+1 

o 


-H 

CO 


+1 
o> 






5' 




• 

CO 
LO 


co 

CO 


CO 


J2 


en" 



I0N 
















JALCULATI 


BNo. 




CM CM 


CM CM 


CM CO 


CM CO 




















o 


















BNo. 






09 CM 


CM LO 


CM CO 


en co 


CALCUU 




CM 


CM 


CM CM 


CM CM 


co -*r 
















o 
















SPECIFICATI 


o 


CO 

I 




CM 




CM 






RANGE 


lOLOlO 


CM CM CM 


to to to 


lO LO CM 


en cn cn 


<n cn cn 


-< >- 


o*-csi 

CO CO CO 


«*ir>co 

CO CO CO 


-<*Loto 

CO CO CO 


cor* co 

CO CO CO 


CO f*- CO 
CO CO co 


to co r- 


HORIZO 
SCANNI 
FREOUE 




31.S±1 


31.2±1 


35. 5± 1 


37. 5± 1 


37. 9± 1 


+i 

cn 
CO 



4 



CO 

to* 



CM 
I 



O 

z 
CD 



14 



EP 0 936 594 A1 



FIG. 6 



(start) 



S 1 



POWER ON, GREEN LA*P ON 




CHANGE IN 
MONITORED SIGNAL? 



S 3 
S 4 



> 



© 



YES 



OBTAIN MEASURED 
RESULTS OF SIGNAL 



y 1ST COTDITICN V 
\ SATISFIED? / 



S 2 

fHiLKHzlfViCHz] 



fHi[KHZ]:Frtnin~FHrrax 
fVi[HZ] :FVmirr-FVmax 



,S31 



NO 



. 

^POWER SAVE MODE?) 





YES 


AUGER LAMP ON 



6 



NO 



YES 



< 



CALCULATE BLOCK No. 
BNo.=(fHi-b)/a 

i 



■S 5 



S 6 



BNo. ? 



S7, 



<1 



B miriFl 
B max=1 



>N S9 



B roin=N 
B max=N 



j=i S11 



B min=j-1 
B max=j+1 



i 



S12- 



'DISPLAY MOOE WITH 
BLOCK No. IN &nin~ 
iBmax FOUC ? 



S13> 



\ NO 

/} — ' 



YES 



SET MINIMUM OF 




SET MINIMUM OF 


iD NUMBER WITH 




iD NUN6ER WITH 


RESPECT TO 




RESPECT TO B 


B No. (1~N) 




No. (1 — N) TO 


TO 1D(m) 




ID(n) 



,S14 



S15 



2ND CONDITION 
SATISFIED ? 
±fti ±fV 



NO 



^16 



< MEMORY 47 \ NO 
BEING V— i 
HhH-hKhD? / 



YES 



/ flu.™ Vi, 0 

\SA>g POLARITY? / 



S19 



S21 



YES 
YES 



V * \YES 

^ max(m) 




©H 



ADDITIONALLY REGISTER 
PARAMETERS. DISPLAY ON SCREEN 



-^S27 



15 



EP 0 936 594 A1 




16 



EP 0 936 594 A1 




17 



EP 0 936 594 A1 




18 



EP 0 936 594 A1 




3 



CO 

X 
co 



X 
o 

CO 



CM 

X 
8 

CM 



CO 

co 



X 

CM 



CO 
CO 



X 
CM 



CO 

X 

CM 



32 

o— 



JO 
►CO 



oo 



CO 



o 

CO 



CO 



CD 

to 



CM 



CM 



o 



CO 







E DATA 




• « ■ 


■RAG 






AVE 


o 

X 
§ 

CM 




NO PROVISION 


+ 




NCY 






FREQUE 






AGE 


+ 




CRIBE AVER 


C7) 




PRES 


o> 






I s - 










> 








o 


• ■ ■ 


> 



19 



EP 0 936 594 A1 




20 



EP 0 936 594 A1 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 30 6182 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation ot document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.Cl.6) 



US 5 241 281 A (WILKES DEREK ET AL) 
31 August 1993 

* abstract * 

* column 2, line 48 - column 3, line 38 * 

* column 3, line 53 - column 4, line 39 * 

* column 6, line 1 - column 7, line 51 * 

* figures 3-5 * 

US 5 031 118 A (MORIZOT GERARD) 
9 July 1991 

* abstract * 

* column 1, line 50 - column 5, line 15 * 

* figures 1,2 * 

"DISPLAY MODE DETECTION FOR MULTIMODE 
MONITORS" 

IBM TECHNICAL DISCLOSURE BULLETIN, 
vol. 37, no. 4B, 1 April 1994, pages 
255-257, XP000451245 

* the whole document * 

VUKETICH R S ET AL: "MULTISYNC COLOR 
MONITOR DESIGN" 

APPLICATIONS NOTES, BOSTON, MAY 19-21, 
1992, 

no. VOL. 23, 19 May 1992, pages 72-74, 
XP000299666 

SOCIETY FOR INFORMATION DISPLAY 

* the whole document * 



1-14 



G09G1/16 



1-14 



1-14 



1-14 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



G09G 



The present search report has been drawn up for all claims 



Ptac» ot s«aich 

THE HAGUE 



Date of completion ot fr* search 

26 Hay 1999 



Examiner 

Cochonneau, 0 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying me invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited In the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



21 



EP0 936 594 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 98 30 6182 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

26-05-1999 



Patent document 


Publication 




Patent family 


Publication 


cited in search report 


date 




member(s) 


date 


US 5241281 A 


31-08-1993 


CA 


2038235 A 


20-09-1991 






EP 


0448267 A 


25-09-1991 






JP 


4220692 A 


11-08-1992 






MX 


173438 B 


03-03-1994 



US 5031118 


A 


09-07-1991 


DE 


3722169 


A 


12-01-1989 








AT 


80959 


T 


15-10-1992 








DE 


3874823 


A 


29-10-1992 








WO 


8900325 


A 


12-01-1989 








EP 


0298390 


A 


11-01-1989 








EP 


0322435 


A 


05-07-1989 








FI 


891041 


A.B, 


03-03-1989 








GR 


3006652 


T 


30-06-1993 








HK 


79394 


A 


19-08-1994 








JP 


1503816 


T 


21-12-1989 








JP 


2598503 


B 


09-04-1997 








KR 


9705119 


B 


12-04-1997 




£ For more details about this annex : see Official Journal o( the European Patent Office, No. 12/82 



22 



